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In This IssuemiRNA Feedback Loop Locks Cell Fate
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During differentiation of photoreceptors in the Drosophila eye, a transient EGF signal leads
to rapid degradation of the transcriptional repressor Yan, and this transient effect is suffi-
cient to cause a stable change in cell fate from progenitor to photoreceptor. Li et al. show
that this cell-fate switch depends on a negative-feedback loop involving anmiRNA, miR-7.
The authors find that Yan inhibits the transcription of miR-7 in progenitor cells. Upon differ-
entiation, the degradation of Yan allowsmiR-7 to be transcribed, and themiRNA then binds
to sites in the Yan 30UTR, preventing its expression and locking the cell in the differentiated
state. These results illustrate how transient signals may be converted into stable cell-fate
decisions during development.
H1: The Unexpected Link(er) to DNA Methylation
PAGE 1199
Linker histone H1 is thought to play an important global role in chromatin folding and gene regulation. Its function in vivo has
been difficult to study due to redundancy among the six somatic H1 variants. Fan et al. now examine chromatin structure
and gene expression in ES cells that are null for three H1 genes. As expected, these cells show altered chromatin structure,
decreased nucleosome spacing, and reduced chromatin compaction. Surprisingly, however, expression of only a few
genes is affected, and many of these are hypomethylated. The results suggest that linker histone H1 participates in epige-
netic control of gene expression through effects on DNA methylation.
Linking Repair Machinery to H2AX
PAGE 1213
Cells respond to DNA double-strand breaks by launching the DNA-damage response (DDR). A key aspect of the DDR is the
recruitment of signaling and repair factors to sites of DNA damage. This study shows that in higher eukaryotes, sustained
assembly of the DDRmachinery to sites of double-strand breaks depends on a critical direct interaction between the phos-
phorylated carboxyl terminus of the histone variant H2AX and theDDRmediator proteinMDC1. Disruption of this interaction
uncouples theDDRmachinery fromdamaged chromatin and renders cells hypersensitive toDNA-damaging agents such as
ionizing radiation. This work therefore considerably extends our molecular understanding of early events in the DDR.
Mitochondrial Merry-Go-Round
PAGE 1227
Transcription of humanmitochondrial DNA initiates from two sites, H1 andH2, responsiblemainly for rRNA andmRNA tran-
scription, respectively. Interestingly, rRNAsynthesis occurs at a 15- to60-fold higher rate thanmRNAsynthesis.Here,Martin
et al. demonstrate that themitochondrial transcription termination factor (mTERF) not only binds to the rDNA transcriptional
termination site but also simultaneously to the H1 initiation site, thus establishing a DNA loop structure. This loop allows ef-
ficient recycling of themitochondrial RNA polymerase after each transcription event and can explain the higher rate of rRNA
over mRNA synthesis in vivo.
Hunting down Transcriptional Targets in Neurodegeneration
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Transcriptional dysregulation hasemergedasapotentially important pathogenicmechanism inHuntington’sdisease, a neu-
rodegenerative disorder associatedwith expansion of a polyglutamine tract in the huntingtin (htt) protein. Here Zhai et al. de-
velopadefined in vitro transcription assay responsive tomutant htt-mediated repression and identify key transcriptional reg-
ulatoryproteins, includingTFIIF, asdirect targets ofmutant htt. Furthermore, a subunit of TFIIF is selectively boundbymutant
htt, and its overexpression in primary striatal cells alleviates transcriptional inhibition and protects neurons frommutant htt-
inducedcellular toxicity. These studiesprovide further insight intomechanismsby
which a glutamine-expansion disease protein disrupts normal gene transcription.
The Iron Rules of Engagement
PAGE 1293
The secreted factor lipocalin (also called 24p3) has been implicated in diverse
physiological processes including iron transport and apoptosis. Here, Devireddy
et al. report the identification of the 24p3 cell-surface receptor (24p3R) and show
that its expression confers on cells the ability to undergo either iron uptake or ap-
optosis, dependent upon the iron content of the ligand. Intriguingly, the BCR-ABL
oncoprotein inhibits 24p3R expression, rendering BCR-ABL+ cells refractory to
apoptosis induced by secreted 24p3. These results reveal an unexpected and
critical role for intracellular iron regulation in an apoptotic program relevant to
BCR-ABL-induced myeloproliferative disease.Cell 123, 1161–1163, December 29, 2005 ª2005 Elsevier Inc. 1161
Ribosomes Caught in the Act
PAGE 1255
With the recent determination of ribosomal atomic structures, the focus of structural studies on translation has shifted to
studying the ribosome trapped at various functional states. This task is intrinsically more challenging, as it requires trapping
homogeneous functional complexes of the ribosome with mRNA, tRNAs, and translation factors for crystallization. Petry
et al. report the first suchcrystal structuresof the ribosomecomplexedwith release factorsRF1andRF2, bound to acognate
stop codon. The work sheds light into the mechanism of translation termination and the roles of release factors and also
paves the way for crystallizing other such functional complexes.
siRNA Spells Stress Relief
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Borsani et al. describe a unique siRNA-regulated pathway in Arabidopsis, whereby double-stranded RNA, produced from
the transcription of a pair of oppositely oriented overlapping genes, inhibits further expression of one of them. The genes,
SRO5 and P5CDH, are both transcribed when plants are exposed to salt stress, leading to formation of 24-nt-long siRNAs
derived from the overlapping region. Initial cleavage of theP5CDH transcript guidedby these siRNAs establishes a phase for
the subsequent generationof 21-nt siRNAs that promote further cleavageofP5CDH transcripts. A reduction inP5CDH levels
is beneficial to plants during salt stress. Thus this unique siRNA-mediated pathway may help maintain proper levels of
P5CDH for plant survival during stress.
Spindle Gives Direction for Polarity
PAGE 1323
Asymmetric cell division involves aligning themitotic spindle along an axis of cell polarity to
produce two different cell types and is used in embryos and stem cells to generate cell di-
versity. In many cell types, protein complexes at the apical and basal sides of the cell are
known to direct spindle orientation. Siegrist and Doe show that polarity signaling also goes
the opposite way: that spindle microtubules signal to the cell cortex in Drosophila neural
precursors. This microtubule-induced polarity is sufficient to direct spindle asymmetry,
daughter-cell-size asymmetry, and distinct sibling fates. However, the apical/basal polarity
pathway is still required to coordinate spindle orientation with tissue polarity. Thus, the mi-
crotubule and apical/basal polarity pathways act in parallel to regulate different aspects of
asymmetric cell division.
Gastronomy Gags Glycosylation of GLUT2
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Type 2 diabetes afflicts a large and growing percentage of the human population. Loss of glucose transporter-2 (GLUT2)
expression is the earliest pathogenic abnormality detected; however, the dietary and genetic factors responsible have re-
mained unresolved. Ohtsubo et al. show that glycosylation of GLUT2 by the GlcNAcT-IVa glycosyltransferase is essential
for insulin secretion by retaining cell-surface expression of the transporter. Remarkably, ingestion of a high-fat diet depletes
GlcNAcT-IV, thereby attenuating insulin secretion and inducing type 2diabetes. These findings suggest that glycosylation of
the pancreatic glucose transporter may link dietary factors to the pathogenesis of type 2 diabetes.
Getting to the Root of Rb
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The Retinoblastoma (Rb) gene has been implicated in the development of cancer. More recent evidence suggests that Rb
controls mammalian stem cell proliferation, but the exact nature of this role for Rb is unclear as mammalian stem cells have
been difficult to detect and study in vivo. Wildwater et al. now provide evidence that the single Rb homolog in the plant
Arabidopsis regulates maintenance of the well-defined stem-cell population in roots, downstream of patterning genes
that define the stem cell niche. The authors suggest that the Rb pathway has an ancient role in stem cell maintenance
that has been exploited by plants and animals to define stem cell compartments.
Stem Cell Narcissism
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Botryllus schlosseri is a primitive chordate that regenerates its entire body, both soma and germline, every week. Under nat-
ural conditions, the stem cells responsible for regeneration can engraft between histocompatible individuals and partially or
completely replace somatic and/or germline tissues of the host. Previous data suggest that such ‘‘parasitic’’ abilities exist in
distinct hierarchies between individuals and are genetically determined. Now Laird et al. have successfully isolated these
engrafting stemcells and showby transplantation that competitive hierarchies are intrinsic properties of the stemcells them-
selves. Their results suggest that competing lineagesof stemcells are units of natural selection, limitedbyhistocompatibility.Cell 123, 1161–1163, December 29, 2005 ª2005 Elsevier Inc. 1163
